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SUMMARY 

T h i s  r e p o r t  sumnarizes t h e  work done under NASA gran t  NAGw-581 

IlVortex/Boundary-Layer I n t e r a c t  i ons "  a t  t h e  t ime o f  departure o f  t h e  

research ass i s tan t ,  D r  Cut le r .  The exper imenta l  methods a re  discussed 

i n  d e t a i l  and t h e  r e s u l t s  a r e  p resented  a s  a l a rge  n u d e r  o f  f i gu res ,  

b u t  a r e  n o t  i n t e r p r e t e d  i n  d e t a i l .  T h i s  r e p o r t  should be u s e f u l  t o  

anyone who wishes t o  make f u r t h e r  use  of  t h e  data (which a re  a v a i l a b l e  

on f l o p p y  d i s c  o r  magnetic tape)  f o r  t h e  development o f  tu rbu lence 

models o r  t h e  v a l i d a t i o n  o f  p r e d i c t i v e  methods. Journa l  papers a r e  i n  

course o f  p repara t ion .  



A 
1 7.5' - 2  

4:l Contraction 

1 3 . 7  + 

Dimensions in inches 

F i g u r e  1.  Wind tunne l  working s e c t i o n  w i t h  de l ta -w ing  v o r t e x  
genera tor  and t e s t  p l a t e :  

1 ( a )  "de l ta-wing low" case 



Vort ices 

Dimensions in inches 

1 ( b ) 'I de 1 t a -wing h i g h It ca s e . 



2 I a i  x / s  = Q ORIGINAI; PAGE IS 
POOR QUALITY 

2 ( b )  X / S  = 0.690 

F i g u r e  2 .  Smoke f l o w - v i s u a l i z a t i o n  (viewed from downstream) fo r  
the "de l ta -wing  low" case w i t h  t h e  smke introduced a t  
the  t r a i l i n g  edge  of the de? ta-wing .  





2 ( f )  X / S  = 5.262 



J ( b )  x /s  = 2.376 

figure 3. Smoke f low-visualization (viewed f r o m  downstream) f o r  
t h e  "delta-wing 'low". case w j t h  the smoke introduced i n t o  
t h e  boundary 'layer. 



3 ( d )  X / S  = 5.262 



4(b) x l s  = 1.524 

Figure 4. Smke flow-visual i z a t i a n  (viewed from downstream) f o r  

the "delta-wing h i g h "  case w i t h  t h e  smoke int roduced a t  
the trailing edge o f  the de l ta -w ing .  



4(c )  X / S  = 3.238 





ORIGINAL PAGB IS 

5 ( b l  x/s  = 4.952 

F i g u r e  5. Smoke f l o w - v i s u a l i z a t i o n  (viewed f rom downstream) f o r  
t h e  "de l ta -w ing  h i g h "  case w i t h  t h e  smoke i n t roduced i n  
the boundary layer: 





ORIGINAL PAGE IS 
OF POOR QUALITY 

Figure 6. Surface-oil flow visualization on the test plate: 
"delta-wing 10wll case 
. . . - -. . 



***Figures 7-12; Ui and , "del ta  wing  low"  *** 
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* * *F igures  13-17: Ui and m, " d e l t a  wing h i g h " * * *  
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* * *F igures  19-21: i n t e r m i t t e n c y ,  e t c .  " d e l t a  w ing  lowt1*** 
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***Figures 22-32: derived results, both cases.*** 
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***Figures 33-38: vortex region*** 
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***Figures 39-44 Further derived results.*** 
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